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I . INTRODUCTION 
A. General 
The statement has been made by Charles A. Redfield 
in his book, "Communications in Management", that "every 
process or activity involving two or more people in an 
organization has an element of communication in i t••. i:-
This self-evident fact has been known for a long time but 
the importance given to communications in relation to 
organizational theory is of fairly recent origin. 
Early theorists were concerned with describing 
the structure of formal organization and delineating its 
operational principles. This nmechanisticn concept sees 
an organization as a machine by which a central controlling 
will is expressed and applied. The theory itself is rather 
simple. An organization consists of a system of small 
units, each with precisely defined functions, authority and 
responsibility. Orders and instructions travel down the 
lines of authority, reports and requests move upward; 
complete and accurate information flows unimpeded through 
established channels to all parts of the organization. 
Ideally, an organization is a self-coordinating mechanism. 
Consequently, communication problems do not commonly in-
trude upon the presentation of such theories; instead, such 
concepts as span of control and the coordinative and 
~~ 1, p.l6 
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functional principles are associated with these theories. 
In the writings of the last two decades, however, 
organizations have been viewed more and more as teams or 
communities of persons related so as to achieve common 
purposes. In this "humanistic" concept, the soundness of 
the team is primary while mechanistic considerations have 
a secondary supporting role. The existence of an informal 
organization is recognized and its relationship to the formal, 
authoritarian structure is considered of prime importance. 
In the writings included under the "humanistic" approach, 
emphasis is given to the problems of determining the appro-
priate actions and stimulating individuals and groups to 
act; consequently, communication processes and problems 
occupy a pivotal position. i!-
A detailed study of the communications problem 
would include both concepts mentioned above. Much of 
advantage, however, can be learned by making analyses from 
the viewpoint of one or the other, this study being prin-
cipally concerned with the mechanisms and content of communi-
cation in industry. 
Specifically, this study will attempt to determine 
the mechanisms and content of the communications necessary 
for the proper functioning of a Product Engineering Department 
in a manufacturing plant in the electronics industry. 
* 7, p. 7 
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B. Background and Theorl 
An organization comes into being when 
1. there are persons able to communicate with each other 
2. who are willing to contribute action 
3. to accomplish a common purpose. * 
The elements of an organization are, therefore, communica-
tion, willingness· to serve and common purpose. 
The possibility of accomplishing a common purpose 
and the existence of persons whose desires might constitute 
motives for contributing toward such a common purpose are 
the opposite poles of the system of economic effort. The 
process by which the potentialities become dynamic is that 
of communication. 
All transmitted information, whether up, down or 
lateral, touches upon or travels through the formal communi-
cations network. This network is, i n most cases, deter-
mined by and is a determining factor in the formal organi-
zation chart of the company. In many firms, a study of the 
actual lines of communication will yield a more accurate 
picture of the true organization and lines of authority of 
the company than will the formal organization chart. -JH~> 
The modern business executive is faced with many 
complex problems of control, such as: 
1. The utilization and conservation of human, financial 
~!~ 2, 
?! .. ~} 2, 
p. 82 
P• 82 
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and physical resources. 
2. The formulation and execution of business policies. 
3. The planning of operations, methods, procedures and 
systems. 
4. The elimination and control of waste. 
5. The operation of the business at the minimum cost with 
maximum efficiency. 
6. The maintaining of all elements of business in a state 
of balance and effective coordination. * 
In order to make decisions, executives must know 
What is taking place in their organization. Their decisions 
and instructions for future activities must then be made 
known to those who have the responsibility for carrying out 
these orders. This type of exchange of information is 
commonly termed "Administrative Communicatio~". Administra-
tive communication is a form of social communication in 
which there are always five elements: 
A Communicator (speaker, sender, issuer} who 
Transmits (says, sends, issues) 
* 2, 
** 1, 
Stimuli (messages, orders, reports) to a 
Communicatee (addressee, respondent, audience) to 
modify the behavior of the communic&tee, 
as seen in his 
p. 89 
p. 4 
Response (reply, reaction). iH~ 
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Seven principles which control the character of 
the communications system as a system of objective authority 
have been identified: 
1. The channels of communication should be definitely known. 
2. Objective authority requires a definite formal channel 
of communication to every member of an organization 
(everyone must report to someone, everyone must be 
subordinate to someone). 
3. The line of communication must be as direct and short 
as possible. 
4. The complete line of communication should usually be 
used. 
5. The competence of persons serving as communications 
centers, thmt is, officers and supervisory heads, 
must be adequate. 
6. The line of communication should not be interrupted 
during the time when the organization is to function. 
7. Every communication should be authenticated. * 
In his thesis written for the M. S. degree at 
Massachusetts Institute of Technology, Martin W. Kraegel 
has described the methods of formal communications as 
follows: 
The formal channels and media of communication 
are those which have been deliberately established. The 
most obvious media of communication are the spoken word 
* 2, PP• 175-181 
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and memoranda and letters addressed from one member of an 
organization to another. A number of specialized written 
media can be distinguished from the ordinary memorandum or 
letter. First, there is npaper-flow" - - the movement of a 
document from one point to another of an organization where 
it is successively processed. Next, there are records and 
formal reports. Finally, there are manuals of organization 
and personnel policies and procedures. 
a. Oral Communications. 
Oral communications cannot be limited to any formal 
system in an organization. As a medium of formal communi-
cation it is related primarily to the communication that takes 
place through the "channels", between individuals and their 
immediate superiors and subordinates. Other formal systems 
for oral communications relate to planned personal or group 
contacts - - meetings, conferences, committees, etc. - -
which can also cross administrative lines. 
These, however, are certainly never the exclusive 
channels of communication. These formal patterns are inter-
laced and interwoven with any number of informal communica-
tion networks within and across organizational lines. 
b. Memoranda and Letters. 
The flow of letters and memoranda is more often 
subjected to formal control, particularly in large organiza-
tions, than is oral communication. A practice that is 
fairly common is the requirement that communications skip 
10 
not more the~ one link in the chain of authority. Thus, if 
two individuals in different divisions of the same department 
wish to communicate, the communication mus t go to the first 
division head, from him to the second division head, and 
thence to the second individual , by-passing the head of the 
department . 
In most organizations, however, "clearance" rules 
are quite frequently established that require copies of 
communications to be sent up the regular channels when the 
communic~tion itself has cut across organizational lines . 
c. Paper-Flow. 
Paper- flow and the usual processing involved 
(orders, billing, invoices, etc . } are an integral and 
routine part of every large organization and are merely 
given brief mention here as one of the formal media of 
communication. 
d . Records and Reports. 
The system of records and reports in almost every 
organization pl aya an important part in the total process. 
Communication of this type is usually limited to certain 
clearly defined information which is handled in a routine 
fashion. Records and reports established on the basis of a 
routine procedure specify for the person who makes them out 
on what occasions he .is expected to prepare them and what 
information he is to ~nclude in them. In this reBpect they 
differ from letters and memoranda where the individual 
11 
initiating the communication must reach the decision that 
there is a need for the transmission of certain information 
• 
and will decide what is to be transmitted. 
Records and reports can be a very useful admini-
strative tool for getting information up the line to assist 
in the decision-making process. Their use, however, is 
limited primarily to the conveyance of objective facts. 
They cannot very well be used for transmitting feeling, 
opinions and attitudes. 
e. Manuals • . 
Policy manuals communic~te policies and procedures 
intended for relatively permanent application. 
Organization manuals define lines of authority and 
responsibility and describe the functions of the various 
departments, divisions and positions. 
Mr. Kraegel goes on to discuss informal communi-
cations as follows: 
No matter how elaborate a system of formal communi-
qations is set up in the organization, this system will 
always be supplemented by informal channels. Information, 
advice, even orders sometimes flow through these informal 
channels. In time, the actual system of relationships may 
come to differ widely from those specified in the formal 
organizational scheme. * 
~~ 8, pp.l8-21 
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As stated and tabulated previously, the modern 
business executive is faced with many complex problems of 
control. As the managerial process becomes more complex 
due to the size of the organization, the time, ability and 
comprehension of single executives become increasingly in-
adequate and must be supplemented by staff agencies able to 
furnish specialized knowledge, assistance and advice. The 
purpose of staff functions should be to facilitate the work 
of the line organization and to supply service to each level 
of the line organization. 
Staff departments do not create new functions but 
concentrate specialized attention upon certain phases of the 
management problems as these reach extensive proportions. 
Staff agencies are used to supplement individual personal 
abilities at each major center of communication. The line 
executive must rely to a considerable extent on his staff 
for the necessary assistance, concentrated attention and 
specialized knowledge and information of the different 
aspects of his responsibility which will enable him to do 
a fully effective management job. * 
In most cases, staff agencies are concerned with 
functions which are inherent responsibilities of the line 
organizat i on and from which the latter cannot be appropri-
ately relieved. Certain of these staff agencies, however, 
* a, PP• 31-32 
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are set up to exercise an overriding functional responsi-
bility and accountability for seeing that the desire~ ob-
jectives are achieved. * 
The staff must usually accomplish these ends 
with little or no direct authority and without infringing 
on other line organization jurisdictions. Its means are, 
therefore, limited normally to the following: 
a. Crystallizing plans and objectives for management 
ratification. 
b. Formulating and developing adequate means and systems 
of control for insuring realization of these objectives. 
c. Securing necessary acceptance, cooperation and support 
through discussion, education and recommendation. 
d. Following and gauging the adequacy of performance with-
in its given field, working with the executives concerned 
toward elimination of unsatisfactory conditions and 
keeping general management informed of over-all progress 
and results. 
e. Passing upon proposals and developments within the 
given field .as a basis for final approval. 
f. In general, advising and assisting all executives and 
departments concerned in reaching the desired objectives. ** 
* a, 
m'! .. 5, 
p.33 
p.40 
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c. Methods of Investigation 
This study starts from the premise that the methods 
and content of administrative communications are strictly 
dependent upon the organizational structure. Similarly, 
the organizational structure is at least partially depen-
dent on the communication requirements. 
The communications system will be studied by de-
termining the applicable portions of the formal organization 
structure of a large manufacturing company in the electro-
nica industry and listing the types and methods of inter-
departmental communications affecting the Product Engineer-
ing Department. 
Other authors have tabulated a number of factors 
which should be included in every cost or operating report. 
1. Be prepared and arrang~d to meet the specific needs of 
a particular executive. 
2. Cover a period adapted to the needs of the particular 
executive who is to receive it. 
3. Have a degree of permanency depending upon the responsi-
bility of the executive who is to receive it. 
4. Present information simply by the method best adapted 
to the comprehension and uses of the executive who is 
to receive it. 
5. Be prompt, accurate and prepared and presented with 
sincerity. 
15 
6 . Be comparable with preceding reports of the same kind . 
7 . Be interpreted to indicate where efforts should be put 
forth to effect improvement in oper~tion and reduction 
in cost . 
s . Be presented in such a way that responsibility for 
results indicated therein can be traced immediately and 
without question . ~~ 
The communications system will be studied to 
determine the degree to which the Product Engineering 
Department obtains and transmits the information, orders 
and instructions which are both necessary and proper for 
the accomplishment and fulfillment of its duties. The 
reports will be studied with respect to the factors tabu-
lated above . The actual means of obtaining data will con-
sist of obtaining blank copies - t yped copies , where 
necessary - of each of the reports , reviewing their content 
and uses with various company officials , and analyzing these 
data . 
The following excerpt from a publication of 
Sylvania Electric Products , Inc ., supplies a very general 
description of the duties and responsibilities of a Product 
Engineering Department . 
i:· 4' p . 25-
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"Production Engineerin_g 
This is a combination of trouble-shoot i ng and 
supervision of factory production. These engineers are 
mostly concerned vdth means for reducing and eliminating 
defective production. ~hen some part of the process breaks 
down or when the quality control inspectors find that the 
production of defective parts, or 'shrinkage', is excessive-
ly high, the production engineer is the technical expert 
called upon to help straighten things out. Production engi-
neers work under constant pressure, with innumerable problems 
arising, sometimes with almost bewildering rapidity." i:-
D. Selection of Company 
Before continuing, it might be helpful to state 
why this particular company was selected. 
A number of factors were considered when the 
matter of selection of a firm to be studied was determined. 
Certain criteria were considered necessary for inclusion: 
1. The operations should be sufficiently standardized, at 
least on the products concerned, so that more-or-less 
equivalent activities take place in most manufacturing 
companies in the industry. 
i!- 9, P• 19 
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2. The industry and the particular firm selected should be 
of some importance in the national economy. 
3. The industry should be at least reasonable competitive. 
The company finally selected for study was the 
American Electronics Company. # The specific activity 
chosen is in the electronics industry, at least partially 
because the author is an engineer and is more familiar 
wi-th this type of industry than any other. In addition, 
this industry meets the three requirements mentioned above. 
Only the Production Engineering Department of the company 
was studied since, although the communicmtions problems 
exist in all departments of any company, very little has been 
published concerning the specialized requirements of this 
type of work. In addition, the author is employed in such 
a group and has a personal interest in the communications 
problem. 
The electronics industry as a whole is still in 
its infancy. Because of this, the organizations and commu-
nications policies have, except in some few instances, 
grown as the need arose. Very few have started with an 
overall plan and, although they are generally performing 
in a fairly satisfactory manner and fulfilling the immediate 
needs, most management personnel realize the desirability 
of a review of these activities. · 
# The name is fictitious at the request of the company 
management. 
18 
E. Constructive Implications and Limitations of this Study 
The aim of this study is to delineate in some 
detail the types and methods of communication used in one 
staff department in a manufacturing type of industry. 
Limita:.tions of time, personnel and funds will, of necessity, 
circumscribe the study in several ways. An understanding of 
these limitations is necessary to properly appraise this 
work and must be kept in mind by anyone who may seek to 
apply any of its findings and conclusions to other industrial 
situations. 
1. This study is concerned with only one plant in one 
company. None of the problems of interplant coordi-
nation and communication have been considered. 
2. This study is principally concerned with the operating 
communications of the department studied. Any reference 
to general rank-and-file downward communications is 
only incidental. 
3. Because of the scope and complexity of the overall 
communications problem, only the communications affect-
ing the Product Engineering function will be studied. 
The methods and procedures should be applicable to a 
study of any other department. 
It is understood by this author that any segmen-
ta~tion of the total communications pattern is only for 
19 
convenience but, for the reasons given above, this study is 
limited in scope. 
As opposed to this, however, it should be stressed 
that the information contained and the results and conclu-
sions described in this report should be adaptable to a 
Product Engineering Department in any company in almost any 
industry. Naturally, problems will differ to some extent in 
other industries due to local factors in each company but 
the general communications problem exists and the require-
ments for adequate communication are identical under almost 
any circumstances. 
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II. ORGANIZATION 
Before beginning the analysis of the communica-
tions, it would be appropriate to include a brief review 
of the position of the Product Engineering staff group and 
the manner in which it varies, dependent on the character 
and size of the business. 
As explained by Mr . Roscoe in his book, norganiza-
tion for Productionu, all organization units and individuals 
may be broadly classified in basic functional categories 
designated line, staff and committees. Committees may be 
termed a type of staff. Line is sometimes regaraed as a 
chain of command without respect to other functional 
responsibilities. Usually, however, the line group performs 
the principle functional purpose of the organization. 
Service units such as purchasing and quality control may be 
considered as staff units. 
A. Line. 
The line organization most commonly comprises 
those individuals, groups and supervising executives con-
cerned directly with the primary objectives of the enter-
prise. In most manufacturing industries, the basic objec-
tives are to manufacture and sell the products. The line, 
then, would include two main branches: the workers who 
actually operate the production equipment or perform other 
work on the product, together with their various levels of 
21 
supervision; the sales force which contacts the customers . 
St aff groups usually exist only to assist in promoting the 
line activities. A pure line organization can exist only 
in the most elemental enterprises . When a company is 
spoken of as line type, it means that the line character-
istics predominate and the staffs consist of service and 
advisory functions . 
B. Staff 
The staff units of an organization are established 
to assist the line or other parts of the organization by 
performing a dvisory, service, co- ordinating or control 
functions Which are accessory to the primary responsibility 
of the assisted units . The sta·ff unit , however, does not 
participate in that primary responsibility . 
Staff work is generally that of specialists in 
particular functional responsibilities . A legal department, 
for example, is an advisory group except when defending a 
suit , whereupon it becomes a service group . A production 
control staff coordinates and controls what the line pro-
duces . A product engineering group advises the line as to 
What is required in material and procedures in order to 
manufacture a satisfactory product . Thus, the staffs perform 
no direct manufacturing or selling operations for Which the 
line is responsible, but their activities are no less 
essential to the operation of the enterprise . 
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The internal organization of a staff group is 
usually set up on a "line" basis , this "line" being identi -
fied by the primary functi on of the staff . In a Product 
Engineering Department, the designers , draftsmen, develop-
ment and production engineers and the engineering execu-
tives constitute the line of that department . Clerks, 
stenographers and the librarian would be subordinate s t aff 
units. The line of an internal staff organization should 
not be confused with the previousl y de,fined basic line of 
the company organization, identified by its manufacturing 
and selling activities. 
C. RelatiOnship Between Organization Units . 
The first problem of r elationship is coordination, 
the planning of work and assignment of responsibilities in 
such a way that the component parts can function in har-
mony . There is also the problem of control - seeing to it 
that the mechanism operates according to plan . This co-
ordination and control is effected through the lines of 
authority and responsibility which tie together the various 
elements of the organization into a unified network. These 
lines of authority and responsibility are the formal paths 
of two - way communications between superior and subordinate 
units, and those otherwise associated . 
Authority means the right to direct or command. 
Responsibility means the assumption of the obligation for 
performance . Authority is directed to subordinate ' 
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responsible to the superior who directs his actions. Thus, 
the lines of authority and responsibility are identical 
but opposite in direction. 
In an organization, the lines of authority and 
responsibility may be likened to a st~eam and its tribu-
taries. Authority reaches to each elemental branch and 
there must be an unbroken series of connections between 
the highest official and each worker in the lowest ranks 
of the factory, office or sales force. Each subordinate 
is responsible to an immediate superior, that superior to 
a higher executive, and so on. No executive 1h ould be 
responsible for the performance of subordinates without 
having authority over them. 
There may also be connecting links or canals 
between the figurative tributaries - channels which effect 
short cuts in communications. By means of these channels, 
a staff may have some degree of authority over other units 
of the organization. This staff authority has some limit-
ing characteristics which merit explanation. 
D. Staff Authority. 
No advisory or service staff has any degree of 
authority over any unit of the organization Which it 
assists. On the other hand, the assisted unit or the 
executive to whom the staff is responsible may make 
demands upon the staff. 
24 
In the case of the coordinating or control type 
of staff, however, authority may be delegated to the staff 
to direct the actions of other units or individuals in the 
organization. The situation is essentially as follows: an 
executive has authority over staffs and other units. He 
may desire that a particular staff act in his behalf with 
regard to some elements of coordination or planning, and 
control. He therefore delegates authority to the staff to 
issue appropriate directions to the other subordinate units. 
This form of delegated authority may be termed 
"staff" authority. It is also known as "functional" 
authority since its scope is defined by the functional 
specialty of the staff. In addition to the functional 
restriction, staff authority is customarily limited or 
lacking in power of enforcement. Enforcement is the pre-
rogative of the executive to whom the subordinate is 
directly responsible. Staff authority usually carries con-
siderable weight, but it is inferior to the direct authority 
from an. executive to his subordinates. * 
* 9, pp. 64-70 
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III. DEFINITION AND SCOPE OF PRODUCTION ENGINEERING 
Mr . E.S. Roscoe defines and clarifies the duties 
of Production Engineering as follows: 
rtThe usual functi .ons of a product engineering 
staff (or its equival~nt) are to develop products, to 
prepare their specifications for production, and to pro-
vide technical assistance to the organization at large 
relating to product problems. The activities normally 
involved in pursuit of these objectives may be summarized 
as follows: 
A. Research. 
B. Invention or adaptation. 
c. Economic evaluation. 
D. Development . 
E. Preparatio~ of specifications. 
F. Engineering service." * 
Mr . Roscoe goes on to describe these activities: 
A. Research. 
Research may be either basic or intensive, depen-
dent on the objectives. Basic research attempts to discover 
new facts and principles. It is not intended to solve a 
difficult problem or improve a specific product. It is 
-i!o 9, P• 83 
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directed solely at the advancement of knowledge. Intensive 
or applied research aims directly at some product, process, 
or practical problem. Examples of this type of research 
include: market analysis (probably bY sales personnel) and 
investigation of competitors products, studies of past 
experiences, processes and materials, and efforts to relate 
the findings of basic research to practical applications. 
B. Invention or Adaptation. 
These terms introduce the workable conception of 
a product or some production detail. They may consist 
simply of the development of previous knowledge and findings 
of research into a product idea, or actual invention may be 
involved. Invention involves the conception of new forms, 
mechanisms, formulae and the like which may merit patent 
protection. 
c. Economic Evaluation. 
An economic appraisal of a proposed product is 
necessary to any management before funds are expended. A 
preliminary evaluation must, therefore, precede product 
development, the next step in the product engineering process. 
The product resulting from development must have its final 
economic appraisal to determine if its financial success can 
be reasonably predicted. 
In general, assistance on economic product prob-
lems is required from many parts of an organization. For 
example, the sales division supplies information about 
27 
the markets and customer reactions, purchasing speaks about 
the availability and cost of materials, manufacturing 
supplies data on production possibilities and costs, etc. 
The final evaluation, however, lies in the hands of the 
engineering staff who must tie together all this information. 
The ~timate decision lies in the hands of upper management 
who determine, on the basis of all these factors, the economic 
feasibility of this new product. 
D. Development. 
The process of converting an invention or product 
conception into final form is usually known as development. 
Elements of an extensive development program may include 
comprehensive designing and drafting work, the building of 
models, experiments in shops and laboratories, construction 
and operation of pilot plants for manufacturing trials, and 
field tryouts for service experience and customer reactions. 
Most developments do not include all these steps. In all 
cases, however, the results of development work must be 
evaluated before specifications can be drawn. 
All the foregoing functions are interrelated. 
Difficulties in the development step may require additional 
research and stimulate invention. Each decision requires 
some economic evaluations. Seldom can development proceed 
step by step with certainty as to the ultimate result. 
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E. Preparation of Specifications . 
One of the critical problems for engineers and 
management is when to stop the development process and 
freeze the design or product specifications . Improvements 
are always possible but there is a practical limit which is 
usually reached when the product meets the requirement for 
profitable manufacture and sale . The final step in the 
product engineering process is t o provide the manufacturing 
organization with specifications for the production of the 
product . Specifications include any recorded details which 
define the product . Such details consist of exact written 
descriptions of materials, finishes, formulae and performance 
standar ds . Also included are bills of material, engineering 
drawings and production details which are essential to the 
desired result . 
In the preparation of these production specifica-
tions, close collaboration with the manufacturing , inspection 
and purchasing organizations is required . Specifications for 
purchased parts and materials must be practical guides to 
suppliers and must be based on availability and prices. 
Performance requirements and quality tolerances must be suit-
able guides for inspection. Manufacturing specific ations 
must be based on ava i lable facilities and pro duction costs. 
F. Engineering Service. 
In some organizations, the product en gineering 
group may be called upon to assist the sales, manufacturing, 
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and inspection organizations with their product problems . 
To aid selling, the engineers may be required to consult with 
customers and formulate proposals for product acceptance. 
The engineers may be needed for investigation of product 
difficulties in service. Liaison between product engineering 
and inspection is important since product specifications are 
basic to the insp~ction process . The product engineer may be 
questioned concerning the effect some deviation from specific-
ations might have on the performance on the product. The 
engineer may also be called upon to determine why the perform-
ance of the product does not meet specifications and to 
suggest changes in process or materials which wi 11 improve 
the final performance . 
The product engineering division is, then, expected 
to extend a number of services to various units of the organ-
ization: supply the requisite drawings, written specifica-
tions, and bills of material to the sales, purchasing, in-
spection, and manufacturing personnel; "watchdogtt the pro-
duction process; in general, supply technical aid and assist-
ance to the other departments in the overall organization. -1:-
-::- 9, pp. 84-90 
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IV. ORGANIZATION CHARTS AND FlJNC TIONAL ACTIVITIE S OF PRODOCT 
ENGINEERI NG IN THE SEMI CONDrC TOR DIVIS ION OF AME RICAN 
ELECTRONICS COMPANY. 
This firm is a typical example of a "big-business 11 
manufacturing organization. The pro doc ts included in its 
listings are many, typical items being : tungsten and mica 
(mining indus try), electronics sys terns for military use, radio 
and television sets, radio and television tubes, special 
purpose tubes, and semiconductor devices, this last including 
transistors and diodes . On a top-level overall management 
' 
scale is the New York office with its general management and 
sales personnel. Each of the many products of the company is 
made by a special 11 division 11 organized for the purpose. The 
divisions act as almost completely autonomous units, practically 
a textbook example of decentralized mana gement. The final 
authority and responsibility naturally are retained by the 
management group in the general off ices but, within reasonable 
limits, the division managers have complete freedom of action. 
The division under study in this report is the 
Semiconductor Division, with headquarters in Boston, Mass. 
From the organization charts it may be noted that this division 
is responsible to a divisional general manager . On his immed-
iate staff and reporting directly to him are all the heads of 
the major staff groups , including the manufacturing manager, 
the official directly re ~ponsible for the actual manufacture 
of tre product. As with staff gro ups at any level of manage-
ment, these department heads have frequent conferences with 
each other, pass much information back and forth, and generally 
operate to fulfi 11 the desired purpose of the division, to 
manufacture and sell semiconductor devices . 
Reporting to the manufacturing manager is the plant 
manager . At present, this division consists of only two plants, 
one in Boston, Mass . , the re adquarters of the division, and 
the other in Nashua, New Hampshire . Plans are under way for 
the expansion of the division into more plants. As these new 
plants are built and begin to function, the plant managers 
will be included in the or ganization chart as reporting to 
the manufacturing manager of the division. At present, the 
two plants now in existence are managed directly by a single 
plant manager with an office in the headquarters plant in 
Boston. 
Reporting to this Plant Manager are the actual 
operating staff groups and the l ine group responsible for the 
manufacture of the product . These staf f groups perform the 
co-ordinating and service functions for the manufacturing 
organization . The y are functionally responsible to the ex-
ecutives on the staff of the Division General Manager but 
they report directly and are responsible for results to the 
Plant Manager . To clarify this point, the manner in which 
they perform their duties and the procedures used are under 
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the aegis of the general manager's staff members. The 
results obtained and the degree of coordination and service 
accomplished are under the authority and responsibility of 
the Plant Manager. 
The next management echelon of interest is headed 
by the Sup erintendent of Semiconductor Manufacturing, 
Boston , who reports to the Plant Manager. Reporting to this 
official are the functions of Industrial Engineering, Pro-
duction Planning (on a highly detailed level), in-process 
Quality Control, Product Engineering and the General Fore -
man of Manufacturing, the last mentioned representing the 
actual line manufacturing group, foremen, supervisors and 
line workers being the next three steps in the organization. 
The Product Engineering Department, reporting to 
the Superintendent of Manufacturing and headed by an Engineer-
in-Charge, is divided into groups according to the class of 
product. The three groupings are germanium diodes, micro-
wave diodes and transistors . Each group is headed by a 
Senior Engineer, called "Coordinatorn, tttype" engineers, 
both Junior and Senior, reporting to him. The type 
engineers are responsible for the product engineering 
function on one or more specific types of semiconductor 
device within the product groupings of diodes and 
transistors. 
In this organizational setup, the Product Engineer 
is responsible principally for the last activity dexcribed 
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in the section of this report explaining the product enginee-
ring function . These engineers perf orm engineering services 
as their principal duties . The engineering services include 
advice to manufacturing supervision on methods and procedures, 
technical aid in solving production problems, determination 
of effect of out- of-specification purchased or manufactured 
material, etc. The product engineer is responsible for the 
quality or the finished product and for the yield of the 
production operation . The line supervisors and foremen have 
direct author ity over all line operations and are responsible 
for the quantity of finished goods produc ed . The supervisors 
call on the product engineer at the slightest malfunction of 
the product . The engineer examines the faulty material, de-
termines the possible cause, performs tests to check his 
conclusion and suggests the proper or a better method of 
performing the troublesome operation . As a natural result 
of this, the product engineer may request changes in the 
specifications . These changes may be either in material 
or procedure . The line supervisor is not obligated in any 
way to accept the engineer's recommendations but, if he 
disagrees, the matter is referred to higher authority . This 
referral is continued, if necessary, until the problem 
reaches a mutual superior , in this case the Superintendent 
of Manufacturing . This executive has the power to make a 
decision and has the authority over b oth participants to 
the disagreement t o enforce the decision. The matter is 
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seldom referred higher than the General F'oreman since he and 
the Engineer-in-Charge of the Product Engineering Department 
usually settle the problem. 
A. Groups Performing the Product Engineering Functions. 
It may be noted from the organization charts that 
the Chief Engineer-Semiconductors is one of the staff group 
reporting to the General Manager of the Semiconductor 
Division. Reporting to this Chief Engineer are various 
engineering groups which perform all the other product 
engineering functions previously described. There is an 
Applications Group that works with the Sales Engineering 
force on customer problems. There is also a design and 
research group studying basic characteristics of semicon-
ductors. This is a combination of basic and applied research 
since their aim is to learn more about semiconductor materials 
in order to know how to make a better product. Along with 
the research group are development groups whose function is 
two-fold: first, to adapt existing products to meet special 
requirements, and second, to incorporate the results of 
research to improve the present products. This is the group 
that builds the prototypes and sets the specifications for 
the next step in the production procedures. 
After the product has been developed to the point 
where enough is known about it to be able to obtain a 
profitable yield, the product is transferred to the Pilot 
_ Production group. This group is charged with the responsibility 
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for adapting and changing the various processes and materials 
so that high- speed , high- volume production procedures and 
techniques may be used . The group consists of various engi -
neers who work on specific types of crystals, on one or .more 
assembly wo r kers reporting to each engineer. 
After the "bugs" have been worked out of the 
product , responsibility is t ransferred to the Production 
Department . It is at this stage that the specifically 
designated Product Engineering Group is responsible for the 
quality of the product . 
The transitions from Development to Pilot and 
from Pilot to Product ion are by no means as smooth or as 
simple as implied above . The product may be transferred 
to the Pilot area and , after a period of time, be sent back 
again to Development because of troubles having arisen. 
Likewise , Pilot and Production equipment and techniques do 
differ somewhat so that here , again , the transfer may not 
be straightforward . Along with the transfer of the product, 
the engineer in the Pilot group may be transferred to 
Production in order to take advantage of his previous 
experience on the particular product . Instead of this, a 
Production Engineer may be temporarily transferred to the 
Pilot Group in order to familiarize himself with the product 
before the product transfer takes place. In place of any of 
the above and because of sales requirements , the product may 
be transferred directly from Development to Production , by-
passing entirely the Pilot Group. The possible ramifications 
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are many and the above explanation is intended to clarify 
the point that, as in most industrial activities, the proce-
dures and processes are seldom as smooth as theory indicates. 
This is especially true in such a highly technical product 
as semiconductor devices. 
Because of the nature of their responsibilities, 
the Product Engineering group receives much information as 
to production procedures, quality of materials, costs, etc. 
The information itself will be detailed in a later section 
of this report but it may· be pointed out here that all in-
formation received is for the purpose of keeping the engineer 
in close touch with product performance and with the pro-
duction results of his efforts. All information transmitted 
from the Product Engineering group consists of recommenda-
tions as to mat erials and procedures and reports to his 
superiors as to the techniques used and data obtained from 
various engineering activities. It is on the basis of these 
data that the engineers make their recommendations. 
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V. ANALYSIS OF COMMUNICATION ~lliDIA 
As stated in the Introduction, the communications 
media will be studied and analyzed with re~pect to a 
number of factors. These factors have been condensed into 
the following questions: 
1. What information is contained in this communication? 
2 . How is this information used by the Production Engineer 
in the performance of his duties? 
3 . Is this information presented clearly and intelligibly? 
At the beginning of the analysis, there has been 
included a brief summary ~f the duties of the Production 
Engineering Department . This is intended to aid the reader 
in following the analysis and should be referred to frequently 
since the analysis depends on the relationship of the speci • 
fic communication to the responsibilities and duties of the 
group under study, the Production Engineering Department . 
A. Summary of the Duties and Responsibilities of the Produc -
tion Engineering Department . 
The Production Engineer ing Department of this 
division, the Semiconductor ~ivision , performs principally 
the service functi ons . The engineers are responsible for 
the quality of the finished product and the yields obtained 
in the production process. Thei r duties encompass most of 
the fields of engineering, i.e., mechanical, electrical and 
chemical . They are expected to be conversant in a practical 
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sense in all these fields but are expected to obtain any 
highly theoretical information from the research and deve -
lopment groups with their specialists in each branch of 
science . The Production Eng~neer is expected to be able to 
coordinate these fields to solve any problem which may arise 
during the production process . He has absolutely no autho-
rity over the production personnel or over the production 
process, at least, insofar as direct orders are concerned. 
In his advisory capacity, however , he is allowed and expected 
to make recommendations as to variations in materials or 
processes which will help in any way to improve the quality 
of the ~inished product, increase the production yield or 
lower the production cost . 
Source: 
Recipient: 
Frequency: 
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PERCENT DEFECTIVE 
Quality Control 
Superintendent of Manufacturing , Production 
Engineering , production supervisors, Material 
Control 
Weekly 
1 . What information is contained in this communication? 
This report lists the in- process material that 
is subject to a regular sampling inspection by the Quality 
Control Department. Personnel f r om the Quality group are 
assigned to each product line . These people t ake a pre-
determined percentage of the in- process material at speci -
fied stages of the production pr ocess and perform tests 
to determine if the material meets the required specifica-
tions. A certain amount will usually fail to pass these 
tests, no process being absolutely perfect . The inspectors 
determine the percentage failed of the total number tested 
and report this figure to their supervisor. He correlates 
and summarizes the data and fills in the information on 
this form. The form contains the summary for the most 
recent week and for as many previous weeks as space allows . 
At the top of the sheet are listed the title of 
the form , the originator and t he recipients. The first 
column contains the dates on which the weeks end , the re -
maining columns containing the titles of the specific 
inspection points . 
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A single "Ditto" master is prepared with the form 
headings. As each week is completed, the data arefilled in 
immediately below the previous data. This form, therefore, 
accumulates the data on a number of weeks until there is no 
more space. At this time a new master sheet is prepared 
and the process begins again. 
2. How is this information used by the Production Engineer 
in the performance of his duties? 
Considering that this report indicate·s the shrink-
age at the various important check points in the manufactu-
ring process , the report points out where trouble is occur-
ring. The Q.uali ty Control Department has made stati·stical 
evaluations to determine what percentage defective may be 
reasonably permitted. The actual percentage defective is 
compared with the permissible value to locate sources of 
trouble. In addition, the trends that may be observed 
indicate whether process quality is improving or deteriora-
ting so that the engineer knows where his attention is re-
quired in his ttwa.tchdogn function . If possible, the problem 
is corrected before the deterioration becomes too serious. 
In any event, the problem is clearly pointed out. 
3. Is this information presented clearly and intelligibly? 
The information does not apply to all the engineers. 
Since each engineer is responsible for only one or a compa-
ratively few product types, much information is of little 
direct value. In the cases of products for which another 
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engineer is responsible , unless the individual is familiar 
with the parts and processes, the column headings will be 
unfamiliar and the yi eld figures meaningless . In spite of 
this, however, the data on the engineer's own products are 
of value and are , of course, compl e tely understandable . 
TO: 
------
FROM : _____ _ 
SEMICONDUCTOR PROCESS CONTROL 
PERCENT DEFECTIVE 
WEEK TITLES OF INSPECTION POINTS 
c 0 p y 
ee: 
AVGE. % 
DEFECTIVE 
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DAILY RESULTS OF VERIFICATION QUALITY INSPECTION 
Source: 
Recipient: 
Quality Control Department 
Superintendent of Semiconductor Manufacturing , 
Production Engineering , production supervisors, 
Production Control Department 
Fre quency: Daily 
1. ~hat information is contained in this communication? 
This is a daily report from the Verification Quality 
Control group on the results of the verification tests per-
formed that day. ~nenever a group of finished crystals are 
shipped from the production line, they go to this Q~ality 
Control area. A certain percentage of the crystals are 
selected at random from the overall lot and run thro ugh all 
the production tests. This report lists the results of that 
inspection. Copies are sent to the Supervisor of Quality 
Control, the General Foreman of the production group, and to 
the head of the Production Engineering group. 
At the left of the form is the crystal type ident-
ification. Nex t comes the Lot Number, some of the types 
being assigned a lot number whenever a group arrives at the 
Verification Quality Department. The "B Form Number", in 
the following column, is the identi f ication of the transfer 
papers which were made out when the crystals were shipped 
from Production to Verification. The next two columns, "Lot 
Size" and "Sample Size" are self-explanatory, the former 
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being the number of units in the lot and the latter being the 
number selected for sample testing . The "Inspection Results" 
lists tbe number and causes of rejections (or simply states 
that there was no "shrinkage") while the "Ace . " and "Rej . 11 
columns list the number of units accepted in the good lot or 
rejected in the lot that failed Verification Test . 
The heading of the sheet, "Normal Ins pee tion 11 , 
indicates a particular sampling plan . If results are poor, 
more units are tested in each sample . This is called 
"Tightened Inspection" . The forms, otherwise, are the same . 
2 . How is this information used by the Production Engineer 
in the performance of his duties? 
The copy of this form that goes to Production 
Engineering is circulated through the engineering group for 
each man to see what happened to his own crystal types. ~hen 
a lot passes test, the engineer will not ordinarily know 
about it except for this report . ~hen a lot fails, however, 
the engineer is notified, he checks the rejected units, 
validates the test as having failed, and gives intructions 
for the disposition of the lot . 'I'his report is a daily in-
dication of the quality of the finished goods and points out 
to the engineer the areas where more attention is required . 
3 . Is this information present ed clearly and intelligibly? 
As in almost any tabular form of report, this report 
is very simple and easy to understand . The engineer need only 
glance down the first column until he reaches the type number 
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for which he is responsible. He then merely follows the row 
along to the right to obtain all the necessary information 
concerning that particular lot of crystals. 
DATE .... : ___ _ 
DAILY RESULTS OF VERIFiiCATION QUALITY INSPECTION 
TYPE B FORM LOT SAMPLE INSPECTION NO. NO. 
NO. SIZE SIZE RESULTS ACC. REJ;. 
c - 0 - p - y 
cc. 
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WEEKLY VERIFICATION QUALITY RESULTS 
Source: Quality Control Department 
Recipient: Superintendent of Manufacturing, Production 
Engineering , production supervisors. 
Frequency: Weekly 
1 . ~hat information is contained in this communication? 
The graph shows the results of sampling inspection 
of completed 11 lo ts" of crystals . Pro due tion completes a 
certain number of finished goods each day and transfers them, 
as one group or lot, to the Verification Quality group. This 
group is a part of the Quality Control Department. The units 
are counted and, according to a statistically predetermined 
sampling plan, a certain numbe r of units are selected at 
random . These units are tested, electrically and mechanically, 
to d etermine if any will not meet customer requirements. The 
lot is then accepted or rejected, according to how many units 
have failed the tests . The number of rejected lots in each 
product grouping , silicon diodes, germanium diodes, and transis-
tors, is totalized, the percentage defective determined, and 
the result illustrated graphically . 
The report is divided into three sections, one for 
each product g rouping. The vertical axis in each section is 
the "..Lot rfo Defective", the result of the computations des-
cribed above. The horizontal axis lists the date of the l a st 
day of the particular week evaluated . 
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2. How is this information used by the Production Engineer 
in the performance of his duties? 
The graph form shows cURrly the trend of finished 
goods quality. It is an indication of the stability of the 
product since the tests are performed a few days after the 
units have completed their production testing. Even if no 
specific problems have been noticed, the finished goods 
quality may be deteriorating . This will be shovm by an up-
ward trend to the graph . The Production Engineer is re-
sponsible for product quality and this report aids him in 
determining where quality is deteriorating and more engineer-
ing attention is required. 
3. Is this information presented clearly and intelli gibly? 
To an engineer, a graph is probably the simplest 
and most easily understandable type of report. The shrinkage 
is shown for each week. The trend, if one appears, is quite 
obvious. Quality improvement or deterioration are very clearly 
shown. This is probably the most useful and intelligible type 
of communication for an engineer. 
80 
60 
LOT fo 40 DEF. 
20 
80 
WEEKLY VERIFICATION QUALITY RESULTS 
Silicon Diodes 
Germanium Diodes 
60 . 
LOT% 
DEF. 40 
20 
80 
60 
LOT % 40 . DEF. 
20 
Transistors 
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DATE 
Source: 
Recipient: 
Frequency: 
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MONTHLY VERIFICATION SUMMARY 
Quality Control Dep~rtment 
Plant Manager, Production Engineering Dept., 
production supervisors , Production Control 
Monthly 
1 . What information is conta·ined in this communication? 
The figures on the form are a sunwation of the 
daily verification reports. The products are l i sted by 
specific type number along with the number of lots tested, 
the number failed, the number of units tested and those 
failed , and whe t her the failures were for electrical or 
mechanical factors . All figures are compilations of the 
month ' s resul t s on specific product types . 
2 . How is this information used by the Production Engineer 
in the performance of his duties? 
Since all the information is specific , that is , 
product types and their histories at Verificati on Quality 
are listed, management uses the report as a check on finished 
goods quality . The Production Engineer already has this 
information on his daily reports but this summation is of 
value in pointing out specific product types which require 
attention and ~ich may not have been noticed previously . 
Trouble on particular crystal types may be readily observed 
and the general nature of the problem, electrical or mecha-
cal, is likewise clearly seen . The specific nature of the 
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problem is, of course , not detailed. The engineer must look 
into his other records and perform tests for the answer to 
that question. 
3. Is this information presented clearly and intelligibly? 
The information is shown in tabular form. The 
engineer need only read across to obtain all the data at a 
glance . The figures and column headings are self-explana-
tory, the totals obvious in meaning. 
GERMANIUM DIODES 
Lots Lots ~ Diodes Sample Elee ~ Mech fo 
Type Insp B!1_ Rej Received Total Def Def Def Def 
-
c 0 p y 
Total 
Source: 
Recipient: 
Frequency: 
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DAILY PRODUCTION AND SHRINKAGE REPORT 
Accounting Department 
Plant Manager, Superintendent of Manufacturing, 
Quality Control Department, Production Engi-
neering Department, production supervisors , 
Production Control Department 
Daily 
1 . What information is contained in this communication? 
On this form are listed every crystal type for 
which the Production Department is respons ible and W1ich is 
scheduled for production during the month·. . The total number 
of finished units that passed through the entire testing 
process and were shipped to the Verification Quality group 
are reported as nNet Good" for the day. The total number 
of shrinkage units found during the day at any inspection 
or test point is recorded as "Production Shrihkagett. The 
"Percent Shrinkage" is computed and the value filled in on 
the form. These figures are transferred to the right side 
of the sheet where a running total for the month is main-
tained. The Quality Control Department records the number 
of units lost during their verification testing and sub-
tracts this number from the running totals. 
The upper section of this report lists the so-
called "prime starts" . These are the higher quality 
crystals, meeting the most restrictive test specifications 
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and selling for the highest prices, towards which all production 
efforts are aimed. The middle third of the form lists those 
units which do not pass the very tight test specifications 
but which will meet a slightly l ooser specification. These 
are called "selection types" since they are selected from 
units which fail to pass the most restrictive requirements. 
The lowest quality crystal usually has a simple type desig-
nation, a letter being added to the regular type number for 
higher quality crystals. An example would be the type 1N21 
crystal. The unit passing the slightly tighter specification 
would be termed 1N21~. Next would come 1N21B, 1N21C, etc. 
As the letter progresses through the alphabet, the quality 
of the product goes up, the sales price goes up, the cost 
of pro.duction usually goes up and the percentage usually 
goes down. 
The bottom third of the sheet lists those selec-
tion types where either the number produced exceeded the 
requirements or where there existed no production require-
ments at all for that month. 
2. How is this information used by the Production Engineer 
in the performance of his duties? 
This report keeps the Production Engineer informed 
as to whether the production line has met schedule, both 
as to quantity and as to yield. The fact that the report 
shows both the day's results and the monthly results as of 
the particular day is used by the engineer as an indication 
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of the line's qJality performance. The engineer is, in 
actuality, generally aware of all the factors which have 
gone into the figures for the report. The report itself, 
as a presentation of both line quantity and line quality, 
is used together with many other reports as another means 
of checking the production activities. 
3. Is this information presented clearly and intelligibly? 
This is a tabular format. The reader need only 
glance at the type number on which information is desired, 
look to the left for the results of the day 1 s activities, or 
look to the right for the month-to-date summary. All totals 
are clear and meaningful, it being very simple to compare 
the actual production figures against the schedule. 
~ 
* 
·r.- L-U!'l.t 1\. !'Ill IJUl~ I' .lJ.JJ:.l~ 1J..IU, 
DAILY PRODUCTION 1\ND SHRINK'I.C!l: RF.PORT 
SCHBDULE ~uNTH: DATE: 
I I 
-
mRACTURING DEPT. t.UGHJ.vAJ!~ QUALITY DEPT o t~ONTH TO DATE 
~TIOr PROD. % XTALS F/G UNRELEASED F/G ~-
)~)D SKG. SKG . TYPE SCHEDULE RECJVERIES t>KU. NET PRDDe SKGo ~Y.G . 
- -. 
I 
. 
SUB-TOTA.L 
. SEI.Er-TION 
TOTAL $CijED . l -a-s:s:s-..~ 
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TOTAL 
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~ 
I 
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57 
FINAL REPORT - DAILY PRODUCTION AND SHRINKAGE REPORT 
Source: 
Recipient: 
Frequency: 
Accounting Department 
Plant Manager, Superintendent of Manufacturing, 
Quality Control Dept ., Production Engineering 
Dept., Production supervisors, Production Con-
trol Dept. 
Monthly 
1. What information is contained in this communication? 
This report is identical in form to .the daily 
report sheet , the only physical difference being in the 
color of the paper . The report includes the data on the 
l ast day of production and the corrected monthly totals . 
A full-scale inventory of all material and products in the 
production line is made at the end of each month . Errors 
in counting of units appear when the inventory is balanced 
against other factors such as number of goods supposedly 
completed . In addition, any lots that failed final test 
and were retested by the produc t i on line are noted. These 
factor s ar e all taken into account and the final c9rrected 
figures are shown on thi s uFinal Report" . Thus, the true 
monthly yield and quantity figures are obtained. 
2 . How is this information used by the Production Engineer 
in the performance of his duties? 
This form is a record for management. It is used 
by the engineer only as a source of data on product and line 
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performance over previous months. The yield figures are 
reported on the engineer's monthly report along with any 
action he is taking with regard to the products. Explana-
tions as to causes of the yields rising or falling are 
based on this data. The yield figures actually obtained 
are compared with the predicted values and the differences 
explained. 
3. Is this information presented clearly and intelligibly? 
The same analysis holds good here as was given 
for the daily report sheet. The tabular format and the 
general layout of the report make it very simple to obtain 
· the information given. 
r-
DAILY PRODUCTION AND S HRINKI\.C:S RF.POHT 
SCHEDULE 'f-10NTH: DA'IE: 
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,~ 
.~?.'UL SC~.P-
_j NON.:SCtlEDm) 'l'D .5iJHPIJUSI OU'i' /SURP: ...... J'M'!"" us 
---: 
I TOTAL 
--== 
GRI\ND TOTAL· 
I I u I I 
Source: 
Recipient: 
Frequency: 
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MATERIAL UTILIZATION REPORT 
Production Control Department 
Superintendent of Manufacturing, Production 
Engineering Dept., production supervisors, 
Quality Control Dept . 
Weekly 
1. What information is contained in this communication? 
This report contains information as to the amount 
and cost of material used and the efficiency# with which 
it is used. The·material is separated by the product and 
department in which it was used. Running across the top, 
the headings are explained as follows. The "Standard Unit 
Costn is computed by the Accounting Department from the 
vendors' prices. The "Receipts" column lists how many of 
each part were issued to the production line. The "$ Value" 
lists the total value of the issued parts and is the product 
of the first two columns, "Standard Unit Cost" and "Receipts". 
"Gross Starts" shows the number of completely assembled 
units ready for testing. The "Net $ Value" is the value of 
the pa!l:'ts going into each nstart" and is the product of the 
"Standard Unit Cost" and the number of gross starts. The 
only figure in the "$ Loss" column is a total, this figure 
# Comparing the number of parts issued to the line with 
the number of completed units ready for test. 
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being the difference between the dollar value of the 
assembled units and the dollar value of the issued parts . 
The "% Utilization" is the total percentage of parts issued 
that went into the finished product. 
2 . How is this information used b y the Production Engineer 
in the performance of his duties? 
This data specifically points out troublesome 
areas in the production line . Where the percent utiliaation 
is low, sub - assemblies are rejected before being added to 
the final product and it is obvious that something is 
wrong in the processing. This may be due to some factor 
having been changed in the processing or it may be inherent 
in the process itself. It is up to the engineer to deter-
mine specifically where the trouble lies, to discover the 
cause, and to recommend the necessary changes in procedure 
or material which will eliminate the problem. The material 
utilization thus increases, the product cost decreasing 
accordingly . 
3 . Is this information presented clearly and intelligibly? 
This is another report in tabular form. As stated 
previously, for an engineer this is one of the clearest 
and simplest ways of conveying information. The processes 
and computations used in preparing the report are obvious 
and the totals clear and meaningful . 
DEPARTMENTS: 
Operation 
and 
Material 
TOTAL 
TOTAL 
TOTAL 
Std. 
Unit 
Cost 
MATERIAL UTILIZATION REPORT 
WEEK ENDING: 
c 0 p y 
$ Gross Net $ % 
Receipts Value Starts $ Loss Util. 
Value 
Department # - - -
xxxx xxxx xxxx XXX XX.X 
Department # - - -
xxxx xxxx xxxx XXX XX.X 
Department # - - -
xxx.x xx.xx xxxx XXX XX.X 
Source: 
Recipient: 
Frequency: 
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~~EKLY PRODUCTION SCHEDULE 
Production Control Department 
Plant Uanager, Superintendent of Manufacturing, 
Quality Control Dept., Production Engineering, 
production supervisors, Accounting Dept. 
Weekly 
1. What information is contained in this communication? 
This report lists, by type number, schedule 
information on a weekly basis. The total number of goods 
required for the month is known . A meeting is held which 
includes production supervision, production engineering and 
production control personnel. The production foreman 
supplies the number of units which his line is capable of 
assembling. The production engineering representative 
supplies an estimated yield figure. This figure is based 
on previous and present performance on the line and on 
any projects the engineer may be working on which will 
materially affect the yield. The production control man 
supplies the number of finished units required by the 
Sales Department, already listed on the three-months 
schedule . On the basis of this information the figures shown 
on this report are agreed on . The first column lists the 
actual crystal types required, the second column showing 
the expected yields to be obtained. Figuring backwards 
from the number of finished goods required, the expected 
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yield , and the total number of working days in the month, 
the number of daily starts required is listed next . The 
following column lists the number of good finished units 
anticipated by the end of the schedule week , the last 
column showing the number of units scheduled for the month. 
2. How is this information used by the Production Engineer 
in the performance of his duties? 
This form is actually a record of part of the 
engineer ' s duties . It is a result of one of the engineer's 
service activities, that is , supplying technical quality 
information to production personnel. In addition, any 
low~yield types indicate where engineering work is required . 
Due to a high sales price, even a low- yield crystal type 
may make a profit but this does not absolve the engineer 
from his responsibility for improving the quality of the 
product and the production line yield . 
3 . Is this information presented clearly and intell i gibly? 
As with so many of these reports, this communi -
cation is i n tabular form, one of the simplest and most 
comprehensible of reports for engineers . Each of the last 
two columns follow easily from the second and third. The 
only confusing part might be in the end- of- week finished 
goods col~ . The figures here include finished goods 
from units started the previous week in addition to those 
started during the current week . This is necessary since 
the production process may easily take at least a week 
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from sub- assembly manufacture to finished crystal. This, 
however, is understood by all concerned and explained 
during the meeting at which this information is compiled 
and analyzed . 
SUBJECT: PRODUCTION SCHEDULE - WEEK OF - - - -
DATE . - .. -• 
TO : List 
FROM : Production Control 
TYPE 
-
TOTAL 
EST. 
YIELD 
DAILY 
GROSS STARTS 
c - 0 - p - y 
cc. 
F. G. BY 
xxxxx 
MONTHLY F. G. 
SCHEDULE 
xxxxx.x 
Source : 
Recipient: 
Frequency: 
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THREE - MONTH PRODUCTION SCHEDULE 
Production Control Department 
Plant Manager, Superintendent of Manufacturing, 
Quality Control Dept . , Production Engineering 
Dept . , production supervisors, Accounting Dept. 
Monthly 
1 . What informati on is contained in this communication? 
This report lists, by crystal type number, 
schedule information on a three- month basis . The Sales 
Department has made out a list of prospective sales require-
ments over the three- month period . A representative of 
Production Control brings these figures to a schedule 
meeting . This schedule meeting is held once a month and , 
as in t he weekly schedule . meeting , includes representatives 
from production supervision and production engineering. In 
addition, the Superintendent of Manufacturing attends the 
meeting . The Production Engineer supplies estimated yield 
figures for the three - month period , usually based on present · 
performance and anticipated changes . The Production fore -
man supplies information on line capacity . The group then 
decides how production capacity will be split among the 
required products . Taken into account in this computation 
of monthly finished goods is the number of working days in 
the schedule month . 
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In the first column are listed the crystal types 
required for the schedule period . The next column shows the 
yield figures, by month, estimated by the Production Engineer. 
The next four columns show the required finished units for 
each month and the total number of units desired by the end 
of the three month period . The last column, "Remarks" , 
generally gives such information as that some of the re-
quired production will be obtained from surplus goods 
manufactured during some previous month . 
2 . How is this information used by the Production Engineer 
in the performance of his duties? 
As explained in the analysis of the ~eekly 
Production Schedule , this paper is actually a record of 
part of the engineer's duties , namely, his service activi -
ties . These activities include the supplying of quality 
informati on to production personnel and to other depart-
ments . In addition , this form shows the engineer the goals 
he has set and points out , on t hose items where yields are 
unsatisfactory, which crystal types require engineering 
attention aimed at overall quality improvement. The quality 
improvement will come about through redesign of the product 
or through revamping the processing procedures. 
3 . Is this information presented clearly and intelligibly? 
This is another tabular form of report , simple 
to read and understand. Starts figures are not included 
here , being left to the weekly schedule for which this 
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report is the basis. The data included in this communication 
require no analysis by the production engineer 1 . other than 
the values of yield, being simply factual information as to 
future requirements . 
SUBJECT: PRODUCTION SCHEDULE FOR OCTOBER, 1956 
DATE : September 24, 1956 ec . 
TO : List 
FROM : Production Control 
Schedule Period: 9/28 - 10/30 
TYPE EST . YIELD OCTOBER NOVEMBER DECEMBER TOTAL RE~~RKS 
F/G F/G F/G 
c - 0 - p - y 
TOTALS xxxxx xxxxx xxxxx xxxxxx 
Source: 
Recipient: 
Frequency: 
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PRODUCTION SCHEDULE REVISION NOTICE 
Production Control Department 
Plant Manager, Superintendent of Manufacturing, 
Quality Control Dept., Production Engineering 
Dept., production supervisors, Accounting Dept. 
As required 
1. What information is contained in this communication? 
This report is simply to notify all concerned 
that, usually due to changes in sales requirements, the 
quantities required of some of the crystal types are in-
creased or decreased. All revisions affect only the three-
month schedule, the changes being taken into account in 
the weekly schedule for the week following the date of issue 
of the revision notice. 
The items listed on this form are the crystal 
types affected, their present three-month schedule, and 
their proposed schedule. At the bottom is listed the 
the reason for the change. As stated above, this is usually 
due to changing sales req.uirements but, sometimes, a 
breakdown in production equipment or processing occurs and 
the schedule is changed to more accurately reflect the true 
situation. 
2. How is this information used by the Production Engineer 
in the performance of his duties? 
Since this is simply a factual statement of a 
revision to an existing schedule, there is not much the 
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engineer can do with it. If the changes were caused by 
sudden drops in the yields, then it is up to the engineer 
to determine the cause and the cure. If the changes were 
made because of sales requirements, nothing need be done 
by the engineer except, possibly, to try to anticipate 
what effect the changed volume of production might have 
on the yield. 
3. Is this information presented clearly and intelligibly? 
Nothing could be much simpler or more easily 
understood than a factual statement of a revision to a 
tabular chart and the reasons for the revision. 
SUBJECT: Production Schedule for February, 1957 / Revision 
Notice #12 
DATE 1 February 13, 1957 co . 
TO . : List 
FROM : Production Control 
The subjeet has been revised •s follows: 
F b F/G 
From To 
Mar FfG 
From To 
Apr F/G 
F.r-om To 
Reason: Sale Requirement 
ENGINEERING TEST RECORD (ENGINEERING TICKET) 
Source: 
Recipient: 
Frequency: 
Production Engineer 
Production Engineering Supervision 
When a test is completed 
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1 . What informati on is contained in this communic a tion? 
This is a record of a completed engineering 
test . All tests, when completed , are written up in com-
plete detail in the engineer ' s notebook . Each engineer 
is assigned a notebook for this purpose. In addition, all 
tests are reported on this tes t record form. The form, 
completed in handwriting by the engineer, is turned over to 
a typist . A number is assigned to the report, the number 
and title being recorded in a log book . One typed copy 
is retained by the Engineer- in- Charge, the supervisor of 
Production Engineering, as a permanent file copy for 
future reference. Another typed copy is returned to the 
engineer for his files, and a third copy is sent to the 
Production Engineering representative on the Plant Manager's 
staff for his records. 
As may be seen from the form, one side lists the 
detailed data obtained from the test. The other side 
identifies the crystal type , the number assigned to the 
test {after completion), the dates started and completed, 
the number of units involved and the engineer who originated 
the test. Below this are the instructions to the production 
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personnel for obtaining the special characteristics desired . 
The lower half of the sheet is given over to the conclusions 
drawn from the test and any recommendations which are desirable . 
2 . How is this information used by the Production Engineer 
in the performance of his duties? 
This form is made out as a report to management 
and for future reference . In order to check his theories, 
the engineer must test the effects on the manufactured 
product . This form desc r ibes in detail the various part s 
of the test, shows the data obtained, the conclusions drawn, 
and the recommendations resulting from the conclusions. Thus, 
it is a formal report of a part of the engineer's activities. 
In addition , this report is placed in a reference file for 
the aid of other or future engineers . It shows the past 
history of the engineering effort on the products and pre -
vents repetition of tests . 
3. Is this information presented clearly and intelligibly? 
The headings are fairly self- explanatory. The 
clarity of the instructions and the conclusions are strictly 
up to the individual engineer when filling in the informa-
tion. The layout and headings on the other side of the sheet 
are devoted to the actual data obtained but are seldom applic-
able. The engineer usuall y prepares his own headings and 
summaries to make the data clearer . 
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PROBLEM ACTION REPORT 
Source: Production Engineer 
Recipient: Production Engineering Supervision 
Frequency : Weekly 
1 . What information is contained in this communication ? 
This is a report from the engineer to his super-
visor listing the five major problems , in order of impor-
tance, on which the engineer is working. He need not be 
actually working on all f i ve at any particular time since 
some projects require very close attention and others do 
not. The problems are determined by the engineer , the 
aim being to increase yield , reduce costs or improve some 
operation . The engi neer determines the problems from his 
knowledge of production ac tivities and assigns their rank 
according to their urgency and the magnitude of their effects . 
Thus , a long range improvement program might be assigned 
a low urgency rating where a sudden drop in yield might 
be ranked first . 
The headings at the top of the sheet supply the 
identifying da ta, such as writer , receiver, time span 
covered and group or product about which the report is 
written . The first column shows the importance of the 
problem ap the time of writing, the second column indica-
ting the rank on the previous report . Next comes a simple 
statement of the problem, such as parts being out of 
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specifications. Following this is a description of the 
effect on operations, such as difficulty in assembly. In 
the last column the engineer checks the proper box to indi-
cate his estimate as to the near probability of solving the 
problem. Thus, when the item is first recognized as a pro-
blem, the prognosis might be poor. After the engineer has 
found a possible solution, he might record the prognosis 
as fair. When an engineering test has been run and the 
results indicate the theory to be correct, the prognosis 
would be good. When the corrective measures are institu-
ted and the problem seems to be solved, the prognosis 
would be excellent . After a thorough follow-up of the 
production activities shows the problem to be definitely 
solved, the item would disappear from this report, to be 
replaced by a new problem. 
2 . How is this information used by the Production Engineer 
in the performance of his duties? 
As stated above , this is a report to supervision 
of what the production engineer considers to be his major 
problems. The production engineering supervisors collect 
one report from each engineer and select what they consider 
to be the five most important problems of the product class, 
transistors, germanium diodes, silicon diodes. The three 
supervisors then pass on their reports to the Engineer-in-
Charge who heads all semiconductor production engineering. 
He determines which five problems are the most important 
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for the entire semiconductor product line, still from an 
engineering viewpoint, and passes them on to the Superin-
tendent of Semiconductor Manufacturing. This executive gets 
the same type of report from each group on his staff, analyzes 
the problems and passes on five to his superior. This 
continues up to the very top, the General Manager of the 
Semiconductor Division. At each step, including the line 
engineer, the individual writing the report is forcea to 
take stock, to analyze his activities. He is, therefore, 
more aware of where his pressing problems lie and can 
devote more of his time and energy in the proper direction. 
3. Is this ~nformation presented clearly and intelligibly? 
The form itself is simple. The information 
filled in by the engineer is usually clear and terse, being 
merely statements of the existing problems and their effects. 
The details of the problem may be, technically, extremely 
complex but none of this is included in this form. For 
this reason, the problem as stated may not be clearly 
understood. To offset this, however, rrequent conversations 
between each individual and his supervisor usually serve to 
fill in the details. 
18-~3-1 0 (I /57) 
Date-----------
Report From--------
Report To ---------
RANK 
This Wk.ILast Wk. DEFINITION OF PROBLEM 
1 
2 
3 
4 
5 
-- .. -- --LIST NEXT 3. NO i.ic. i niL i<L\,lVii<Lii. 
6 
7 
PROBLEM ACTION REPORT 
Week Ending -------------1 
Product Line or Activity Reporting ------------1 
EFFECT ON OPERATIONS PROGNOSIS 
(check one_l_ 
D EXCELLENT 
0GOOD 
0FAIR 
D POOR 
D EXCELLENT 
0GOOD 
0FAIR 
D POOR 
0EXCELLENT 
0GOOD 
D FAIR 
D POOR 
D EXCELLENT 
QGOOD 
0FAIR 
D POOR 
0EXCELL..ENT 
0GOOD 
0FAIR 
0POOR 
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WEEKLY HIGHLIGHTS F~PORT 
Source: Production Engineer 
Recipient: Production Engineering Supervision 
Frequency: Weekly 
1. What information is contained in this communication? 
This is a report to supervision of the engineer's 
activities and their results during the week. It informs 
management of the status of those items for which the 
· Production Engineer is responsible. 
The data contained in this report is summarized 
in the following list of information included. 
A. Deviations of more than minus ten percent from 
scheduled yields (three month schedule). 
Comment briefly on why yield dropped and the action 
taken. 
B. Any favorable yields on which comment would be desirable. 
c. Lot rejections at Verification Quality, over ten percent. 
D. Melt test results, with comments. 
(Author's note: when a fresh supply, or nmelt", of 
silicon or germanium is prepared for production use, 
it is put through special tests to determine if it is 
of acceptable quality. These special tests are 
termed "melt tests".) 
E. Any significant tests completed or under way. 
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2. How is this information used by the Production Engineer 
in the performance of his duties? 
As stated above, this is a report to supervision 
of the activities and results in the engineer's areas of 
responsibility . It may be seen that all the items are 
directly concerned with quali t y of product. The report 
serves to emphasize to the engineer , as he writes down the 
required information, areas in which he should be wor king 
and shows the progress he has made in solving some of the 
problems . 
3 . Is this information presented clearly and intelligibly? 
The clarity depends on the manner i n which the 
required informati on is reported . If the engineer is not 
clear as to the problems or he has been letting some of 
them slide without attention, it is very likely that the 
sections covering these unattended problems will be rather 
vague and evasive . Other items , on which the engineer has 
been spending time and with which he is thoroughly familiar 
will be simply and clearly explained . 
Source: 
Recipient: 
Frequency : 
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PROJECT REPORT 
Production Engineer 
Production Engineering Supervision , Superin-
tendent of Manufacturing 
~onthly 
1 . What information is contained in this communication? 
This is a report to supervision that lists t he 
three most important projects on which the engineer plans 
to work during the coming month . The report lists the 
projects of the past month and the approximate percent 
completion . Next are listed the three projects for the 
coming month , possibly consisting of the same projects, 
the percent completion expected by the end of the month, 
and the t a rget date for one hundred percent completion of 
the project . 
2 . How is this information used by the Production Engineer 
in the performance of his duties? 
The information conta ined in this report is 
similar to the Problem Action Report in that only major 
items of importance are listed . The difference lies in 
the fact that the Problem Action Report lists , weekly, 
current problems whereas the Project Report lists , monthly, 
current projects , these projects not necessarily being 
concerned with immediate production or quality problems . 
The Project Report lists , for management , the three major 
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areas to which the engineer will attempt to devote most of 
his time and energy without, of course, ignoring immediate 
production problems and requirements. 
3. Is this information presented clearly and intelligibly? 
The information itself depends on how the engineer 
writes it. The content is, by its very nature, simple and 
clear since no detail is included. This lack of detail might 
confuse a reader who was unaware of the engineer's activities 
but frequent meetings and conferences with supervision keep 
the supervisor aware of the details of engineering activity. 
Source: 
Recipient: 
Frequency: 
MONTHLY PROGRESS REPORT 
Production Engineer 
Production Engineering Supervision 
Monthly 
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1. ~bat information is contained in this communication? 
This is a report to supervision concerning the 
engineer's activities during the month. It consolidates some 
of the other reports written during the month and presents 
the planned future activities of the engineer for the ensuing 
month. 
The specific data contained infuis report is pre-
sented in the following list of items: 
A. Previous month's yield of major assigned types. 
B. Present month's yield of same types. 
c. Reasons for changes in yield (increase or decrease). 
D. Future tests planned to increase yield, improve product 
stability, reduce costs, etc. 
2 . How is this information used by the Production Engineer 
in the performance of his duties? 
The report presents a quality picture to manage-
ment. In addition, in pointing out the reasons for in-
creases or decreases, the engineer clarifies the situation 
in his own mind, thus easing the task of finding the 
solutions to existing problems. Also, the inclusion of 
the proposed activities for the following month forces 
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the engineer to plan his work to a greater ext ent than might 
otherwise be the case . 
3 . Is this information presented clearly and intelligibly? 
As in any non- tabular form of report, the clarity 
and simplicity of the report are entirely dependent on the 
manner of presenta tion. The writer can complicate the 
data beyond all possible understanding or he can simplify 
and summarize for greater clarity . The general form of 
the report is well adapted for simplicity and understanding, 
each of the items being precise and definite in its require -
ments. 
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YIELD INVESTIGATION SHEET 
Source: Production Engineer 
Recipient: Production Engineering Supervision, origi -
nator of request for information 
Frequency: As required 
1 . What information is contained in this communication? 
Many times, for the purpose of making a bid to 
a prospective purchaser , the Sales Department must have 
information from the Accounting Department as to the costs 
of making a product. In order to determine this as of 
any given time , the Accounting Department sends t o Production 
Engineering a request for information as to the product 
yi el d. The engineer, through his familiarity with the 
production activities and from his own and production 
records, determines the expected yield. Accounting then 
computes the unit cost , based on this yield figure, and 
presents to the Sales Department a minimum figure for which 
the product can be sold and still be profitable for the 
company . 
The actual contents of the report list, in detail 
the information requested , the answer to the request, the 
method of obtaining the information and the engineer who 
performed the work and is responsible for the accuracy 
of the data . 
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2. How is this information used by the Production Engineer 
in the performance of his duties? 
This form is the result of a request for infor-
mation. One copy is sent to the Accounting Department, 
another copy is placed in the files of the head of the 
engineering group as a permanent record copy, and a third 
copy is retained by the engineer in his own files. This is 
used by the engineer as a record of his estimates and as 
a reference when new requests for information are received. 
3 . Is this information presented clearly and intelligibly? 
The form of the request is simple. The data 
itself may be somewhat complex but it is the engineer's 
responsibility to present it in a sufficiently clear and 
concise fashion so the non- technically trained accounting 
personnel can understand it . 
Y~LD INVESTIGATION SHEET 
tyPE _______ _ DATE REQUESTlill , REQUESTlill BY 
------------- -------------~ 
NFORMATION RE~UESTlill : 
'SIGNED TO=-------------
[ESULTS OF Ir:VESTIGATION: 
DATE _____ _ 
ETHODS AND Ei.!UIPUENT (FACTORY, Dl!.'VEIDPMENT, ETC o) USED: 
P~OCTID BY ____________________ __ DATE COMPI.t;TED _________ _ 
~JAARKS: 
Source: 
Recipient: 
Frequency: 
CHANGE REQUEST 
Production Engineer 
Specification Committee 
As required 
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1. ~bat information is contained in this communication? 
This is an official notification by an engineer of 
a change in the specifications . It is specifically directed 
to the Specifications Department but agreement is required 
before it is put into effect (see description of 'Specification 
Committee Meeting") . The change may affect raw materials, 
parts, processes and procedures, inspection requirements, 
testing, or anything else involved in the manufacture or test-
ing of the finished product . 
At the top of the sheet are the identification of 
t he product type affected, the originator of the Change 
Request, and the date the request was written . The body of 
the form contains the following sections: 
REASON: 
This section is filled in with the reason for 
writing the request. It lists the general improvements 
brought about by the changed specifications, along with the 
location of the precise data from which the decision was made 
t o change the specification . 
W~TERIAL DISPOSITION: 
Listed in this section are the instructions for 
disp osition of material which is already on hand or on order 
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and which will not be used in the changed specification. The 
decision may be to scrap the material, to use it on another 
product, or to use up the material already on hand and on 
order and to use the new material only when the present 
material is completely gone. 
DESCRIPTION: 
This is the description of the actual chang e to be 
made . It should show the portions of the present specifica-
tion which are to be obsoleted and present the new specifica-
tion which will take its place . 
On the left side of the form are listed a number of 
departments. At one time the approval procedure was to have 
the engineer circulate the Change Request to the various 
departments . The present procedure is to have the specifica-
tion approved by a meeting consisting of representatives of 
various key departments (see "Specification Committee Meeting"). 
The next column is used only for identifying the 
specification affected by the change. Print distributions are 
determined by the Specifications Department on a Change Notice 
which is maintained in the files of the Specifications Depart-
ment. The changed specification is put into the specification 
books by a clerk in that department. 
lA'hen the description of the changed specification 
is complicated and difficult to follow without a sketch, very 
often the engineer Vvill obtain a copy of the present specific-
ation and mark the revisions on it in either ink or red pencil . 
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This serves to clarify the desired revision . This marked- up 
print is attached to the Change Request and sent with it to 
the Specification Committee Meeting . 
2 . How is this information used by the Production Engineer 
in the performance of his duties? 
This is one of the duties of the Production Engineer . 
Vfuen evidence appears that some change must be made in either 
material or procedures, it is the engineer's responsibility 
to determine what change should be made and what effect it 
will have on the product . 
3 . Is this information presented clearly and intelli gibly? 
The form itself is clear and simple to understand . 
Engineers are notorious for poor writing and the reason for 
the change may be highly technical so it is very possible that 
the reason may be somewhat difficult to understand . The dis-
position of material and the itemized descriptions of the 
change are usually extremely clear and concise, the exact re-
quirements being clearly understood by the v:riter and the 
change itself, if in the design of a part, consisting of 
dimensional revisions which are easily shown. 
CHANGE REQUEST CN31 -TYPE NO. SHEET OF SHEETS 
WRITER rATE REOUESTED rHECKED rPPROVED !DATE EFFECTIVE 
REASON 
tDS 
z 
0 
ci ;;; > ~. z w 
.... 1¥ 
SPECIFICATION AFFECTED w w Jl: 
AND PRINT DISTRIBUTIONS :z: w ~G. 
"' 
z 
riON 
~TROL 
iiNG 
. 
)NTROL 
)NTROL 
18. 
)OM 
ENG. 
:NG. 
liP. 
SIGN 
Source: 
Recipient: 
SPECIFICATION COMMITTEE MINUTES 
Secretary of Specification Committee 
All those in attendance at the meeting, 
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other selected members of each department. 
Frequency: Weekly 
1. What information is contained in this communication? 
As explained in the description of the Change 
Request, it is at this meeting that all new specifications 
are approved or disapproved. The meetings are held every 
Monday morniqg. A representative from each of the major 
departments attends the meeting and, judging the new 
specification from the viewpoint and specialized knowledge 
of the department which he represents, reviews the speci-
fication and either approves, disapproves, or requests the 
specification be delayed until more information can be 
obtained as to its effects. An approved specification is 
effective as of the time this committee meeting report is 
written. 
The first portion of the report lists those 
specifications which were approved. At the left are the 
number identifications of the crystal types affected. 
Beside each type number designation is a very brief des-
cription of the change. 
The next section of the Minutes lists those 
Change Requests held up for unanimous approval. First 
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comes the type number designation, then a brief description 
of the change requested, the date the request was first 
brought up before the committee, and the individual objecting. 
2. How is this information used by the Production Engineer 
in the performance of his duties? 
Outside of the actual new specifications that 
are placed in the specification book, this is the only 
notification that engineering obtains of changes in the 
construction or test specifications. It is the engineer's 
responsibility to notify production personnel when they 
are affected by a change in an old specification or the 
initiation of a new specification. The engineer then checks 
to make sure the new specification is understood and is 
being followed. 
3. Is this information presented clearly and intelligibly? 
To the engineer not familiar with a particular 
product type, the description of the change could very 
easily be bewildering. To the engineer affected, however, 
the description is completely understandable since either 
he has written the Change Request or, if another engineer 
was the author, the change was discussed with him before 
the official request was written. The format of the report 
is simple and concise, lending itself to a ready under-
standing of the contents. 
SUBJECT: SPECIFICATION C01miTTE MINUTES - FEBRUARY 25, 1957 
DATE 
TO 
FROM 
. 
. 
. 
. 
• .. 
February 26, 1957 
List 
(Secretary of Spec. Committee) 
The following change requests were approved: 
IDENTIFICATION DESCRIPTION 
c - 0 - p - y 
The following change requests are being held for unanimous 
a.pproval: 
IDENT. DESC. DATE SUBMITTED OBJECTOR 
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STAFF MEETINGS 
There are regularly scheduled staff meetings 
every Thursday and Friday of each week. These meetings, 
convened and conducted by the Superintendent of Semicon-
ductor Manufacturing and including all the heads of the 
staff departments reporting directly to hi~, are for the 
purpose of giving and receiving information . At the 
Thursday meeting, the Superintendent passes along any 
information of general interest that he has received from 
management concerning company policy. He also informs 
the group as to any general or specific plans he has de -
cided upon. In general, he keeps the men up to date on 
news of organizational changes, company policies, general 
wage increases, etc. 
At the Friday meeting the Superintendent receives 
information. The first step on the agenda for the 11 0pera-
\tions Review Meeting" is the r eport from the Industrial 
Engineering Department concerning labor utilization efficiency. 
From the records maintained by the production personnel 
covering the actual operations and the standards previously 
set for each operation , the Industrial Engineers determine 
with what efficiency the labor supply has been used . 
The second portion of the meeting is given to 
a report by Production and Material Control and covers 
material utilization. The report is a preview of the 
Material Utilization Report described elsewhere in this studf• 
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Next comes a report by the head of the Production 
Engineering group on the status of Verification Quality 
reject lots. He lists the percent rejects for the past 
week, the probable or definitely determined causes, and 
any activities under way to lower the reject rate. This 
information is given by product type. 
The last portion of the meeting is devoted to 
reviewing the status of each item on a special list of 
high priority problems determined at the previous meeting. 
Each week the list is reviewed, the priorities of the items 
changed as required, some items dropped as the problems 
are solved, and new items added as they become evident. 
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COST MEETING 
Once each month t he Plant Manager calls together 
his staff members and the staff members of the Superinten-
dent of Semiconductor Manufacturing . In addition, foremen , 
engineering supervisors , and a rotating group of line 
supervisors, production engineers and industrial engineers 
are invited . These are dinner meetings , held in a restau-
rant in the early evening and paid for by the company. 
At this meeting, after the meal, the Supervisor 
of the Accounting Section reviews the costs and the profits 
for the preceding month . There are two cost data forms, 
distributed at the meeting and r e turned by the end of the 
meeting, by which the Accounting Department reviews the 
previous month ' s operations . One form lists such items as 
the general operating costs, maintenance costs, material 
and labor costs , etc ., _and compares them against the esti -
mated budgets . The other form lists the material, labor 
and overhead costs by product type . 
The management of the company has requested that 
these forms not be included in this report because of 
their highly confidential nature . They are described 
in very general terms, however , to point out that this 
type of information is disseminated to the engineers . 
The reports show very clearly which of the products are 
profitable and which products must be revised to become 
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profitable . These reports also illustrate the results 
of engineering and production endeavors by comparing the 
current costs against the costs of previous months and 
against budgeted costs, i . e. , cost estimates made at the 
beginning of the year which cover estimated operations 
for the entire year . 
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GENERAL MEMORANDA 
The preceding descriptions cover all the regular 
operating reports, transmitted from or received into the 
Production Engineering Department, that are written on 
standard forms. The formats of these reports are pre-
determined and constant. The group supplying the informa-
tion merely fills in the data in the appropriate columns 
on a master "Ditton sheet and reproduces the proper number 
of copies for distribution. 
Much information is transmitted in the form of 
inter-office memoranda. Some of these are fairly well 
standardized in form. For example, in addition to the 
Engineering Ticket which is used for reporting the results 
of a specific engineering test, at the end of a related 
series of tests, the engineer will very often w.rite a 
summary report. Generally, the report will start with 
an abstract of the reason for the test and tbe results 
obtained. Next will come a detailed statement of the problem 
and a summary of the conclusions. The following section will 
probably be a presentation of the data, followed by discussion . 
This engineering report is not a form specified by the company. 
The form is, rather, dictated by the requirements of clarity 
and logic in the presentation of data. Many of the various 
inter-office memoranda are of this logical type of presenta-
tion, the form varying according to the content. 
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In addition to written forms or memoranda , current 
information is often transmitted orally, that is, an in-
dividual calls another on the telephone, goes to his office, 
or meets him in a corridor . Questions may then be asked and 
information supplied-. This information may cover any field 
o:f operations . The "Grapevine n works in this fashi on . 
~ben specific problems arise, very often a meeting 
will be called of representatives of various departments. 
They will discuss the problem and recommend a method of 
solution which will then be acted upon by the responsible 
parties . In similar fashion, a group of production engineers 
may meet to review certain problems and to collectively 
suggest a solution . Production engineers and the line super-
visors are almost constantly discussing line operations and 
procedures. There may or may not be a written report made 
of these meetings . Usually, in an informal meeting , no 
written record will be made other than individual notes on 
the recommended procedures . 
102 
VI. CONCLUSIONS 
The American Electronics Company apparently be-
lieves very strongly in adequate written communications. 
All the reports received by the engineers in the Production 
Engineering Department supply product information of one 
kind or another to aid them in fulfilling their duties. 
The daily reports and the weekly and monthly summaries 
provide a continuing and complete flow of information 
concerning production activity and product quality. 
The four reports issued by the Quality Control 
Department contain much information that is useful to the 
production engineer. %Defective Material In Process pre-
sents a picture of the quality of the sub-assemblies used 
in the product. The daily, weekly and monthly Verification 
Quality reports illustrate the quality of the finished 
product. These provide the engineer with a complete picture 
of the production operations as affecting product quality. 
The Production Control Department sends out four 
reports that are received by production engineers. One, 
the Material Utilization Report, lists the efficiency 
with which the material is used, a possible indication of 
line problems. The other three are the weekly and three-
month schedules and schedule revisions. These serve to 
keep the engineer up-to-date on production requirements so 
his own work can be planned with a greater degree of 
accuracy. 
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The reports received from the Accounting Department 
show the daily results of production testing of finished 
goods and the monthly summaries of manufacturing costs. The 
Production and Shrinkage Report tells the engineer the status 
of the individual crystal type s as regards yield and schedule 
~ttainment . The cost reports translate this yield informa-
tion into dollar values and indicate profits and losses . 
These, too, point out to the engi neer which product types 
require more work and, in some cases, which areas will provide 
the greatest profit increases . 
The reports prepared and submitted by the engineers 
to engineering supervision and to management cover all phases 
of engineering activities . The information is supplied in 
many different ways, on many different forms , and with vary-
ing amounts of detail. 
It appears to this writer that some redundancy 
exists in these reports . The Problem Action Report, the 
Weekly Highlights Report, the Project Report and the Monthly 
Progress Report all list the major problems and the activi -
ties under way in solving them. The first two re.ports, 
both made out on a weekly bas i s , could easily be combined 
into one . Item E on the Highlights , "Any significant 
tests ••• ", could be expanded to include tests planned 
for the following week . This would eliminate the Pr oblem 
Action Report , saving a possible total of up to two man-
hours per week in a three - to- five man en~ineering group. 
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This savings is only for writing the report at this level of 
the organization . In addition , there would be a time savings 
at each supervisory level where such a report is prepared . 
The Project Report and the Monthly Progress Report 
are both prepared on a monthly basis . The las t item on the 
Progress Report , ~Future tests II . . . , could be expanded to 
include the data on the Project Report. The addition of 
percent completion and target date information would elimi-
nate the need for the separate Project Report . The time 
s avings would again be on the order of at least two man-
hours for a three - to- five man engineering group with a 
corresponding time savings at each level of management . 
In both report consolidations considered above, 
the information presented would be much more intelligible 
to the recipient because it would be more complete and 
detailed. Since these weekly and monthly reports would be 
made out at the end of each standard period of time instead 
of each Thursday, as the Problem Action Report, or on the 
fifteenth of the month, as the Project Report, the engineer 
will have fewer interruptions to his constructive activities 
and fewer clerical tasks, i . e ., searching through records 
to obtain the information s1.mllllaries desired . 
A natural tendency on the part of any executive 
is to request the solution to a problem at the time the 
problem becomes evident . Because of the multiplicity of 
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reports and the varying dates on which they are submitted, 
numerous requests for solutions to problems are received at 
various times. The engineer many times becomes confused as 
to the relative priorities of the problems. The consolida-
tion of these reports w.ill alleviate this problem to a great 
extent. 
As noted above, there are differences in the periods 
of time covered on these reports . The Problem Action Report, 
submitted on Thursday of each week, covers a Thursday through 
Wednesday time period . The Weekly Highlights Report, made 
out on Friday of each week, covers a Friday through Thursday 
time period. Reports from other departments to management 
vary in the same manner . ~ben an executive asks a production 
supervisor and an engineer for yield figures for the previous 
week, he will probably get two different answers because of 
the differences in the time covered . A consolidation of 
reports and a standardization of report periods would elimi-
nate much of the confusi'on caused by conflicting data. 
In general, although the company believes in 
adequate transmission of information through standard 
forma and memoranda, there is somewhat of a tendency to 
carry this to extremes. For example, the Material Utili-
zation Report, althou~ of interest to the engineer, is 
merely a confirmation of knowledge already in his possession. 
If the engineer is doing his job properly, he is completely 
familiar with the line operations and activities and already 
knows which are the troublesome operations. 
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Every report written by the engineer takes time 
away from constructive engineering activities. Some reports 
are certainly necessary, some examples being the Yield 
Investigation Sheet, Change Request, and Weekly and Monthly 
Highlight Reports. Other reports such as the Problem Action 
Report and the Project Report could well be eliminated and 
their contents included in the two Highlights Reports. 
On an overall basis, the various reports issued 
and received by the Production Engineering Department are 
well conceived and executed for completeness and clarity. 
The only general criticism would be that there is a tendency 
to carry this report-writing to extremes. 
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VII . GENERAL 
The problem of communications exists in any industry 
and in any company which consists of two or more people . The 
manner and media of communications vary according to specific 
local factors in each company . In the electronics manufact-
uring industry, the media of communications may vary from an 
absolute minimum of written reports and memoranda to an abso-
lute minimum of verbal communications, all information being 
committed to writing before it becomes official or is accepted 
and acted upon . 
The Production Engineering Department of any elect-
ronics firm, re gardless of t he scope of activities of the 
group, must receive information on product performance . The 
engineers cannot f ul f ill thei r duties in a vacuum . They must 
receive information on costs, yields, test results, etc . 
This informati on may be oral or written, depending on manage -
ment philosophy, size of company, scope of activities, and 
many other factors . 
The analyses of the reports and forms used in this 
company show the communications media under a specific set of 
circumstances . Almost all information is communicated by 
means of written reports . This has one advantage in that all 
data are on permanent or semi - permanent records . A disadvant -
age is that the supervisor or executive who receives these 
reports tends to los e personal touch with the operations, all 
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his information being obtained from these communications. 
The illustrations set forth in this study show the 
means of conveying information used by one company . It is 
expected that these forms, either directly or with variations, 
could be used by other companies to report and disseminate the 
same types of information . The actual types of data dissemin-
ated could well be used as a guide to the information required 
by a Production Engineering Department in any company for 
proper fulfillment of its duties. 
The Production Engineering Department is much like 
any other department in a company in that it must receive and 
transmit the proper information in order to function properly . 
This study shows the types and media of the communications 
used in the Production Engineering Department of a single large 
company . The same manner of analysis can be used to study any 
department of any company. The same requirements of complete, 
but not excessively time consuming , communications exist . 
It is hoped that a study of the descriptions and 
analyses of the many reports presented here will provide at 
least a glimpse into some of the communications problems of a 
Production Engineering Department in the electronics manufact-
uring industry. A little more thought on the subject should 
provide clues as to possible types and media of communications 
used in other departments. It must always be kept in mind that 
some communications must be written for record purposes . Many 
types of data do not require permanent or semi-permanent 
records. Excessive written communications must continually be 
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guarded against because of the waste of time involved, both 
in preparation and in review upon receipt. 
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